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Reduced Insecticide Rates
More farmers are requesting performance data for reduced rates of corn rootworm insecticides. Many are concerned about reducing costs and lessening the impact on the environment and beneficial organisms. But before reduced rates are used, a very important question needs to be answered. Will a reduced rate provide the same root protection as the full labeled rate?
To answer this question, ISU research entomologists conducted tests in Iowa during the last four years under a variety of environmental conditions, ranging from drought in 1988 to very wet soils in 1991. Tested products included Counter, Dyfonate, Force, Lorsban, and Thimet.
Insecticides were tested at the full label rate (8 oz/1000 row feet for 15G material, 6 oz/1000 row feet for 20G), and at 3/4 and 112 these rates. Insecticide performance was evaluated on the 1-6 root rating scale and a rating of 3.0 or less was considered as providing adequate root protection. The following rating scale was used: 1 = no damage or only a few minor feeding scars 2 = feeding damage evident, but no roots eaten off to within 1 112 inches of the plant 3 = several roots eaten off to within 1 112 inches of plant, but never an entire node (circle) of roots removed 4 = one node (circle) of roots completely removed 5 = two nodes (circles) of roots completely removed 6 = three nodes (circles) of roots completely removed Insecticide performance was also rated on a percent consistency. Percent consistency under moderate rootworm feeding pressure relates to the proportion of tests in which the insecticide-treated roots had a root rating of 3.0 or less and the untreated roots always rated between a 3.0 and 4.0. Percent consistency under the heavy rootworm feeding pressure relates to the proportion of tests in which the insecticide-treated roots had a root rating of less than 3.0 and the untreated roots always rated 4.0 or higher.
Results of root ratings and percent consistency are presented in Tables 1-6 . The insecticide treatments were exposed to both moderate and heavy feeding pressure from rootworm larvae; this resulted in root damage ratings of 3.52-3.57 (moderate pressure) and 5.09-5.25 (heavy pressure) to the untreated roots.
Percent consistency comparisons (Table 6) indicate that all five insecticides, applied in a T-band, performed as well at the 3/4-label rate as they did at the full-label rate under both moderate and heavy pressure. The same can be said for the in-furrow performance of Counter, but Force did not stand up to heavy feeding pressure at the 3/4 rate relative to the full rate.
Consistency at the 1/2-label rate was also good for all five insecticides, under moderate pressure, when they were T-banded. However, under heavy feeding pressure, Dyfonate and Thimet did not provide root protection at the 1/2-label rate that was comparable to the full label rate (Force was not evaluated under heavy pressure).
So the answer to the question is that all tested products, with the exception of Force applied in-furrow, provided root protection at the 3/4-label rate that was equal to the full-label rate over a four-year period under a variety of environmental conditions. Counter and Lorsban also show promise as providing good root protection at the 1/2-label rates. If farmers are interested in trying reduced rates during 1992, they need to remember several important items: 1), all insecticide boxes on the planter must be calibrated before planting so that the exact rate can be applied, 2) do not reduce the rate by more than 50 percent of the minimum labeled rate, 3) try reduced rates on several acres only and evaluate it's performance to determine if it fits into the farming operation, 4) the manufacturer is under no legal obligation to warranty products used below labeled rates, and 5) Iowa State University can not guarantee similar results as those reported herein. (Note: see Dr. Mike Gray's article on reduced rates for additional information on this topic).
Northern Com Rootworm and Extended Diapause
Occasionally fields of first-year corn have been damaged by corn rootworms in northwestern Iowa. Some northern corn rootworm populations have adapted to a corn-soybean rotation and exhibit a two-year life cycle, known as extended diapause, instead of the more typical one-year cycle. In this situation, some rootworm eggs do not hatch until the second summer after they were laid. It has been estimated that less than 15 percent of first-year corn fields in northwestern Iowa had economic damage from northern corn rootworms during 1988. Growers who have not had the problem in a particular field are at low risk . For example, a grower who has two fields a mile apart might expect damage on the farm where lodging previously occurred, but the probability would be low at the other location where damage has not occurred in the past. Use of a soil insecticide is not recommended in fields where significant damage (root loss or lodging) has not been observed.
In 1991, 25 fields in northwestern Iowa with a known history of extended diapause were selected for study. Each field had insecticide treated and untreated strips of either Counter or Lorsban that were applied by cooperating farmers. In late July, 10 randomly selected roots from each plot were dug, washed, and rated for rootworm feeding. Beetles counts had been taken in these fields during 1989. Yields were machined harvested from the plots and these data were provided by the cooperators.
The idea behind counting beetles is the possibility of determining an economic threshold whereby there would be a strong relationship between beetle numbers and subsequent root damage two years later. Unfortunately, root ratings from this year and two previous years (Figures 1-3) , indicate that counts of adult northern corn rootworms are not good indicators for predicting root damage in rotated corn fields. This variability is probably due to extremes in environmental conditions such as drought, excessive soil moisture, or extended periods of subfreezing temperatures. All of these conditions are known to be detrimental to either rootworm eggs or larvae and at least one of these conditions occurred during each of the two-year studies.
An examination of the economics of using an insecticide in fields with extended diapause should be done on a field by field basis. A look at yield differences in Table 7 A summary of yield differences in extended diapause fields from three different years supports this observation of low yield differences. Yield increases were 0.4 bushel per acre in 1988 (9 fields, 103.4 bu. with insecticide, 103.0 bu. without insecticide) (Tollefson 1989), 3.6 bushels in 1990 (8 fields, 152.8 bushels with insecticide, 149.2 bushels without insecticide) and 2.7 bushels in 1991 (Table 7) .
Management options for rotated corn fields with extended diapause populations are fairly easy to state, but selecting the appropriate one is more difficult. The first option is to not use a soil insecticide in corn fields that are rotated with another crop. Results from this study and two previous ones strongly suggests that there is a good probability of not having a yield loss that would exceed the cost of an insecticide, even if there was rootworm damage. The second option would be to use a soil insecticide. This would be most appropriate if extensive lodging occurred in the field the last time it was in corn. A full rate may not be necessary (see section above on reduced rates). The third option is to use a two-year rotation out of corn. This would break the life cycle of northern corn rootworms with the extended diapause trait in that field. However, this is probably not a realistic option for most farmers.
The amount of risk that a farmer is willing to take will ultimately influence his decision. But the costs and potential benefits should be carefully considered. Heavy Pressure 2 · 3 (check >3.00 but ~4 . 00) (check >4.00) Table 7 . Corn yields from insecticide treated and untreated plots in fields with extended-diapause, populations of northern corn rootworms, Iowa, 1991. 
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